What is claimed is: 



1 . A charge pump, comprising: 
a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase 
generators; 

first and second main pump capacitors/ coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; and 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively. 



2. The charge pump of claim 1 , wHerein the first and second main pump 
capacitor^ls^ebooted to a first predel!ermined level by the first and second 
preboot capacitors during the first anm second phases, respectively, v^^herein the first 
predetermined level move^o a secdnd predetermined level in response to the 
plurality of phase generators during the first and second phases, respectively, 
wherein the second predetermined/level is moved to a third predetermined level in 
response to the plurality of phase/generators during the first and second phases, 
respectively, and wherein the third predetermined level is dumped to the first and 
second gating devices, during the first and second phases, respectively. 



3. A charge pump, comprising: 
a plurality of phase generators; 

first and second prel/oot capacitors coupled to the plurality of phase 
generators; 

first and second miin pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; and 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively/ and 
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wherein the first and secon(f pain pump capacitors is prebooted to a first 
predetermined level by the first and second preboot capacitors during the first and 
second phases, respectively, wherein the first predetermined level moved to a 
second predetermined level in response to the plurality of phase generators during 
the first and second phases, respectively, wherein the second predetermined level is 
moved to a third predetermined Yevel in response to the plurality of phase 
generators during the first and second phases, respectively, and wherein the third 
predetermined level is dumpedf to the first and a second gating devices, during the 
first and second phases, respectively. 




4. The charge pump of claim 3, wherein t^e plurality of phase generators 
rther comprises: 

a primary phase generator; 

a secondary phase generator coupled to the primary phase generator; 
^^^^ first and second preboot capacitors coupled to the primary phase generator; 
and / 

/ .J. first and second main pump capacitors coupled to the secondary phase 
generator, and the first and second preboot capacitors, respectively. 




5. A charge pump, comprising: 

an oscillator to generate/a first and a second phase during a phase cycle; 

a primary phase generator coupled to the oscillator; 

a secondary phase generator coupled to the primary phase generator; 

first and second preboot capacitors coupled to the primary phase generator; 

first and second main pxmip capacitors coupled to the secondary phase 
generator, and the first and second preboot capacitors, respectively; 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively;/and 
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wherein the first and second main pun4f) capacitors is prebooted to a first 
predetermined level by the first and second preboot capacitors during the first and 
second phases, respectively, wherein the first predetermined level moved to a 
second predetermined level in response to/the primary phase generator during the 
first and second phases, respectively, wherein the second predetermined level is 
moved to a third predetermined level in response to the secondary phase generator 
during the first and second phases, respeciively, and wherein the third 
predetermined level is dumped to the firs^ and a second gating devices, during the 
first and second phases, respectively. 




6. The charge pump of claim 5, fiirth^ including a power source, wherein the 
pwer source includes an output voltage ^proximately in the range of about 1 to 

5 volts. 

7. The charge pump of claim 5, xy^erein the primary phase generator 
comprises: 

an inverter, coupled to the c|(cillator to receive an input signal fi-om the 
oscillator based on the phase cycle ^fnd providing output signals which are 180 
degrees out of phase; and 

cross coupled gates couplf d to the inverter to receive the output signals 
fi'om the inverter and outputting/signals that are non-overlapping and crossing 



around high points of their sigJjils during the first and second phases, respectively, 
and fiirther outputting signals ftiat are non-overlapping and crossing around low 
points of their signals during me first and second phases, respectively. 



8. The charge pump of claim 5, wherep the secondary phase generator 
comprising a delay circuit coupled to the primary phase generator, including an 
input receiving signals that are non-oveflapping and crossing around high points of 
their signals fi'om the primary phase generator, and providing an output signal 
similar to the input signal, and having a predetermined delay fi-om the input signal. 
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9. The charge pump of claim 8, wherein the predetermined delay is 
approximately in the range of about 10 to 30 nanoseconds. 

10. The charge pump of claim 8, fvherein the first and second preboot 
capacitors coupled to the primary phase generator to receive input signals that are 
non-overlapping and crossing around high points and low points of their signals, 
and providing an output signal to preboot the first and second main capacitors to a 
first predetermined level during the first and second phases, respectively. 




1 1 . The charge pump of claim 10, wherein the'first predetermined level is 
approximately in the range of about 1 to 5 volts./ 



The charge pump of claim 10, further comprising first and second precharge 
capacitors coupled to the primary phase generator and the first and second main 
pump capacitors, respectively, including an^input receiving the signals that are 
non-overlapping and crossing around high>points of their signals and providing an 
output signal to precharge the first and second main capacitors to a second 
predetermined level during the first and second phases, respectively. 



/ 



13. The charge pump of claim 12, wherein the second predetermined level is 
approximately in the range of about l/to 5 volts. 



14. The charge pump of claim 1^2, wherein the first and second precharge 
capacitors further comprising transistors to precharge the first and second precharge 
capacitors. 



15. The charge pump of claim 14, wherein the first and second main pump 

/ 

capacitors coupled to the secondary phase generator, and the first and second 

precharge capacitors, respectively, including an input receiving the delayed signal 

I 



from the secondary phase generator to move the second predetermined level to a 
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third predetermined level, and dumping an oi^ut during the first and second 
phases, respectively. 

16. The charge pump of claim 15, whe^in the third predetermined level is 
approximately in the range of about 1 to sA^olts. 

17. The charge pump of claim 15, wherein the first and second gating devices 
coupled to the first and second main pump capacitors, including an input receiving 
the dumped signal fi'om the first and se Jond main pump capacitors and an output 
outputting a charge to an external load 

1 8. The charge pump of claim 1 slj wherein the outputting charge is 
approximately in range of about 1.5 Jo 5 volts. 



19. A charge pump, comprising: 

an oscillator to generate a first and a second phase during a phase cycle; 

a primary phase generator coupled to me oscillator; 

a secondary phase generator couplec^o the primary phase generator; 

first and second preboot capacitors coupled to the primary phase generator; 

first and second main pump capacitors coupled to the secondary phase 
generator, and the first and second preboot capacitors, respectively; 

first and second gating devicesycoupled to the first and second main pump 
capacitors, respectively; and 

wherein the first and secondybain pump capacitors is prebooted to a first 
predetermined level of approximately in the range of about 1 to 5 volts by the first 
and second preboot capacitors dupng the first and second phases, respectively, 
wherein the first predetermined level moved to a second predetermined level of 
approximately in the range of about 1 to 5 volts in response to the primary phase 
generator during the first and second phases, respectively, wherein the second 
predetermined level is moved to a third predetermined level of approximately in the 
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range of about 1 to 1.5 volts in response to the secondary phase generator during 
the first and second phases, respectively, and wherein the third predetermined level 
is dumped to the first and a second gating devices, dupng the first and second 
phases, respectively. 

^ 20. A charge pump, comprising: 

\ an oscillator to generate a first and a second phase during a phase cycle; 

a primary phase generator coupled to the Oscillator further includes; 

an inverter, coupled to the oscillator to receive an input signal fi-om 
the oscillator based on the phase cycle ai/d providing output signals which 
are 180 degrees out of phase; and 

cross coupled gates coupled to iJie inverter to receive the output 
signals from the inverter and outputting signals that are non-overlapping and 
crossing around high points of their signals during the first and second 
phases, respectively, and further outriutting signals that are non-overlapping 
and crossing around low points of tlyeir signals during the first and second 
phases, respectively; 

a secondary phase generator coupled to the primary phase generator 
receives the signals that are non-overlapping and crossing around high points of 
their signals fi"om the primary phase generator; 

first and second preboot capacitors coupled to the primary phase generator 
receives the signals that non-overlapping and crossing around high points and low 
points of their signals from the primaiy phase generator; 

first and second main pump capacitors coupled to the secondary phase 
generator, and the first and second preboot capacitors, respectively; 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively; and 

wherein the first and second/main pump capacitors is prebooted to a first 
predetermined level by the first ana second preboot capacitors during the first and 
second phases, respectively, wher^n the first predetermined level moved to a 
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second predetermined level in response to the primary phase generator during the 
first and second phases, respectively, wherein the second predetermined level is 
moved to a third predetermined level in response to the secondary phase generator 
during the first and second phases, respectively, and wherein the third 
predetermined level is dumped to the first and a jsecond gating devices, during the 
first and second phases, respectively. 

21. A charge pump, comprising: 

an oscillator to generate a first and a sfecond phase during a phase cycle; 

first and second primary phase generators coupled to the oscillator; 

first and second secondary phase generators coupled to the first and second 
primary phase generators, respectively; 

first and second preboot capacitors/coupled to the first and second primary 
phase generators, respectively; 

a first main pump capacitor coupled to the first secondary phase generator, 
and the first preboot capacitor; 

a second main pump capacitor cdupled to the second secondary phase 
generator, and the second preboot capacitor; 

a first and second p-channel gat^s coupled to the first and second main 
pump capacitors, respectively; 

wherein the first main pump cabacitor is prebooted to a first pre-determined 
level by the second preboot capacitor fluring the first phase, wherein the first pre- 
determined level moved to a second pre-determined level during the second phase 
in response to the first primary phase/generator, wherein the second predetermined 
level moved to a third predetermineq level in response to the first secondary phase 
generator, and wherein the third predetermined level dximped to a first p-channel 
gate during the first phase; and 

wherein the second main pump capacitor is prebooted to a first pre- 
determined level by the first preboc t capacitor during the second phase, wherein the 
first predetermined level moved to ^second pre-determined level during the first 
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phase in response to the second primary phase generator, wherein the second 
predetermined level moved to a tnird predetermined level in response to the second 
secondary phase generator, and ^herein the third predeteraiined level dumped to a 



second p-channel gate during the 



second phase.j 




22. A charge pump circuit, comprising: 

a phase generator to generate a first a^d a second phase during a phase 

ycle; 

a primary phase generator, coupled/to the phase generator, wherein the 
primary phase generator includes a first arid a second phase generator to generate a 
first and a second phase signal that are non-overlapping and crossing each other 



substantially around their high points during the phase cycle, wherein the primary 



phase generator further generates a third and a fourth phase signal that are non- 
overlapping and crossing around their low points during the phase cycle, and 
wherein the primary phase generator^further generates a seventh and a eighth phase 
signal; 

a secondary phase generator, coupled to the primary phase generator, 
wherein the secondary phase gei^rator includes a first and a second secondary 
phase generator to generate a fifth and sixth phase signal similar to first and second 
phase signal, and including a p delay firom the first and second phase 



signal; 



a first and a second main energy storing device; 
a first and a second pre-boosting stage, coupled to the first and second 



primary phase generators relpectively, wherein the first and second pre-boosting 
stages boosts the first and sCcond main energy storing devices to a first 
predetermined boost levelyduring the first and second phases respectively; and 

a first and a second pre-charging stage, coupled to the first and second main 
energy storing devices, wherein the first and second pre-charging stages fiirther 
boost the first and second main energy storing devices to a second predetermined 
boost level during theprst and second phases respectively, wherein the first and 
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second main energy storing devices are fUrflier boosted to a third predetermined 
boost level by the fifth and sixth phase simals to allow the first and second main 
energy storing devices to output a desir^ level of a high-voltage signal during the 
first and second phases. 

23. A two-phase integrated circui charge pump, comprising: 

an oscillator, where the oscillj tor generates an oscillating signal during a 

phase cycle including a first and a second phase; 

a primary phase generator, coupled to the oscillator, wherein the primary 

phase generator generates a first pha^e signal and a second phase signal that are 

non-overlapping and crossing each other around high points of their signals during 

a phase cycle, further the primary phase generator generates a third phase signal 

I 

and a fourth phase signal that are non-overlapping and crossing each other around 

I 

low points of their signals during every phase cycle, and further the primary phase 
generator generates a seventh phase |signal and an eighth phase signal; 

a secondary phase generator! coupled to the primary phase generator, 

j 

wherein the secondary phase generator receives the first and second phase signals 

f 

and generates a fifth phase signal and a sixth phase signal that are non-overlapping 

I 

and crossing each other around hign points of their signals during a phase cycle and 

I 

includes a predetermined delay fi'om the first and second phase signals; 

I 

a first and second pre-boot precharge capacitors, coupled to the primary 

j 

phase generator, wherein the first and second pre-boot precharge capacitors receive 

s 

the third and fourth phase signals from the primary phase generator during the first 

and second phases respectively; 

a first and second pre-bool|capacitors, coupled to the primary phase 

generator and the first and secondlpre-boot precharge capacitors respectively, 

receives the first and second phase signals fi"om the primary phase generator 

I 

respectively, and wherein the first and second pre-boot precharge capacitors pre- 

f 

charges the first and second pre-l|oot capacitors to a pre-determined level during 
the first and second phases respe|tively; 
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a first and second main pump precharge capacitors, coupled to the primary 
phase generator, wherein the first aSid second main pump precharge capacitors 
receive the seventh and eighth phase signals from the primary phase generator 
during the first and second phases respectively; 

a first main pump capacitor, Ipoupled to the first main pump precharge 

capacitor, the second pre-boot capaci|or, and the secondary phase generator, 

wherein the second pre-boot capacitor pre-boots the first main pump to a 

\ 

predetermined booted level during the first phase, fiirther the first main pump 

precharge capacitor precharges the first main pump capacitor to a second pre- 

\ 

determined level during the second phase and fiirther the first main pump capacitor 
receives the fifth phase signal from thlsecondary phase generator during the first 
phase, and where the first main pump capacitor goes to a third predetermined level 
and outputs a charge to a first p-channelgate during the first phase; and 

a second main pump capacitor, coupled to the second main pump precharge 
capacitor, the first pre-boot capacitor, and the secondary phase generator, wherein 
the first pre-boot capacitor pre-boots the ^jecond main pump to a predetermined 
booted level during the second phase, fiirt|er the second main pump precharge 
capacitor precharges the second main pump capacitor to a second pre-determined 
level during the first phase, and fiirther thejsecond main pump capacitor receives 
the sixth phase signal from the secondary phase generator during the second phase, 
and where the second main pump capacitorlgoes to the third predetermined level 
and outputs the charge to a second p-channd gate during the second phase. 



24. A two-phase charge pump for produci\ig a pump voltage on an output line, 
comprising: 

an oscillator, where the oscillator geneAtes an oscillating signal; 

a primary phase generator, coupled to the oscillator, generates a first phase 
signal and a second phase signal that are non-ovSrlapping and crossing each other 
around high points of their signals during every pnase cycle (consisting of a first 
phase and a second phase), fiirther the primary phase generator generates a third 
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phase signal and a fourth phase signal that are non-overlapping and crossing each 
other around low points of their signal ; during every phase cycle, and further the 
primary phase generator generates a s( iventh phase signal and a eighth phase signal; 



a delay element, coupled to th< 



primary phase generator, receives the first 



and second phase signals and generate s a fifth phase signal and a sixth phase signal 
that are non-overlapping and crossing sach other around high points of their signals 
during every phase cycle and include|a predetermined delay fi*om the first and 
second phase signals; 

a first and second pre-boot pricharge circuitry, coupled to the primary 
phase generator, receives the third and fourth signals fi-om the primary phase 
generator during a first and second phases respectively; 

a first and second pre-boot cir mitry, coupled to the primary phase generator 

and the first and second pre-boot precharge capacitors respectively, receives the 

I 

first and second phase signals fi-om the primary phase generator respectively, and 

where the first and second pre-boot precharge circuitry pre-charges the first and 

second pre-boot capacitors to a pre-det^rmined level during the first and second 

phases respectively; 

a first and second main pump piecharge circuitry, coupled to the primary 

phase generator receives the seventh and eighth phase signals fi-om the delay 

\ 

element during the first and second phases respectively; 

a first main pump circuitry, coupled to the first main pump precharge 

circuitry, the second pre-boot circuitry, Lid the delay element, where the second 

\ 

pre-boot circuitry pre-boots the first main pump circuitry to a predetermined booted 
level during the first phase, further the first main pump precharge circuitry 
precharges the first main pump circuitry to a second pre-determined level during 
the second phase and further the first main pump circuitry receives the fifth phase 
signal fi-om the delay element during the first phase, and where the first main pump 
circuitry goes to a third predetermined level and outputs a charge to a first p- 
channel gate during the first phase; and | 
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a second main pump circuitryjcoupled to the second main pump precharge 
circuitry, the first pre-boot circuitry, and the delay element, where the first pre-boot 
circuitry pre-boots the second main pump to a predetermined booted level during 
the second phase, fiirther the second mffln pump precharge circuitry precharges the 
second main pump circuitry to a secondmre-determined level during the first phase, 
and further the second main pump circuiSy receives the sixth phase signal fi-om the 
delay element during the second phase, and where the second main pump circuitry 
goes to the third predetermined level and outputs the charge to a second p-channel 
gate during the second phase. 



25. A charge pump circuit, comprising: 

a phase generator to generate a first dhase and a second phase, wherein the 
first phase is 180 degrees out of phase with respect to the second phase; 

a primary phase generator, coupled toithe oscillator, generates a first phase 
signal and a second phase signal that are non-®verlapping and crossing each other 
around high points of their signals during eveiy phase cycle (consisting of a first 
phase and a second phase), fiirther the primary phase generator generates a third 
phase signal and a fourth phase signal that are npn-overlapping and crossing each 
other around low points of their signals during every phase cycle, and fiulher the 
primary phase generator generates a seventh phase signal and a eighth phase signal; 

a secondary phase generator, coupled to the primary phase generator, 
receives the first and second phase signals and generates a fifth phase signal and a 
sixth phase signal that are non-overlapping and crossing each other around high 
points of their signals during every phase cycle and^ncludes a predetermined delay 
firom the first and second phase signals; 

a first and second pre-boot precharge capacitok, coupled to the primary 
phase generator, receives the third and fourth signals from the primary phase 
generator during a first and second phases respectively; 

a first and second pre-boot capacitors, coupled to Ihe primary phase 
generator and the first and second pre-boot precharge capabitors respectively, 
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receives the first and second phase signals from the primary phase generator 
respectively, and where the first and se&ond pre-boot precharge capacitors pre 
charges the first and second pre-boot CMacitors to a pre-determined level during 
the first and second phases respectively; 

a first and second main pump precharge capacitors, coupled to the primary 
phase generator receives the seventh andieighth phase signals fi-om the primary 
phase generator during the first and second phases respectively; 

a first main pump capacitor, coupled to the first main pump precharge 

capacitor, the second pre-boot capacitor, a|id the secondary phase generator, where 

the second pre-boot capacitor pre-boots the first main pimip to a predetermined 

booted level during the first phase, fiirther me first main pump precharge capacitor 

preoharges fte first main pump capacitor to^ second pre-dete,™ined level during 

the second phase and fiirther the first main pump capacitor receives the fifth phase 

signal fi-om the secondary phase generator during the first phase, and where the 

first main pimip capacitor goes to a third predetermined level and outputs a charge 

to a first p-channel gate during the first phase| and 

a second main pump capacitor, couplea to the second main pump precharge 

\ 

capacitor, the first pre-boot capacitor, and the secondary phase generator, where the 
first pre-boot capacitor pre-boots the second main pump to a predetermined booted 
level during the second phase, fiirther the secor)d main pump precharge capacitor 
precharges the second main pump capacitor to Isecond pre-determined level 
during the first phase, and fiorther the second main pump capacitor receives the 
sixth phase signal fi*om the secondary phase generator during the second phase, and 
where the second main pump capacitor goes to the third predetermined level and 
outputs the charge to a second p-channel gate during the second phase. 



26. A memory device, comprismg: 
a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of phase 
generators; 
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first and second main pump capacitors coupled to the/plurality of phase 
generators, and the first and second preboot capacitors, respectively; and 

first and second gating devices coupled to the fir^and second main pump 
capacitors, respectively. 

27. A memory device, comprising: 
a plurality of phase generators; 

first and second preboot capacitors coup/led to the plurality of phase 
generators; 

first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboo/t capacitors, respectively; 

first and second gating devices cq/upled to the first and second main pump 
capacitors, respectively; and 

wherein the first and second mAin pump capacitors is prebooted to a first 
predetermined level by the first and second preboot capacitors during the first and 
second phases, respectively, wherein the first predetermined level moved to a 
second predetermined level in response to the plurality of phase generators during 
the first and second phases, respectively, wherein the second predetermined level is 
moved to a third predetermined level in response to the plurality of phase 
generators during the first and second phases, respectively, and wherein the third 
predetermined level is dumped/to the first and a second gating devices, during the 
first and second phases, respectively. 



28. A semiconductor die/ comprising : 
a substrate; and 

an integrated circuil supported by the substrate, wherein the integrated 
circuit comprises at least one memory device, further wherein the at least one 
memory device comprises: 

a plurality of phase generators; 
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first and second preboot capacitors coupled to the plurality of 
phase generators; / 

first and second main pump capacitors coupled to the plurality of 
phase generators, and the first and second preboot capacitors, respectively; 
and / 

first and second gating devices coupled to the first and second 
main pump capacitors, respectively. / 

29. A semiconductor die, comprisingjf 
a substrate; and / 

an integrated circuit supported hw the substrate, wherein the integrated 
circuit comprises at least one memory aevice, further wherein the at least one 
memory device comprises: / 

a plurality of phase generators; 

first and second preboot capacitors coupled to the plurality of 
phase generators; / 

first and second main pump capacitors coupled to the plurality of 
phase generators, and the fijrst and second preboot capacitors, respectively; 
and / 

first and secondf gating devices coupled to the first and second 
main pump capacitors, respectively. 

30. A semiconductor die, comprising: 
a substrate; and / 

an integrated circuit supported by the substrate, wherein the integrated 
circuit comprises at least one memory device, further wherein the at least one 
memory device comprises: I 

a plurality of phase generators; 

first and sefcond preboot capacitors coupled to the plurality of 
phase generators; | 
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first and second main pump capacitors coupled to the plurality of 
phase generators, and the first and second preboot capacitors, respectively; 
and / 

first and second gating devices coupled to the first and second 
main pump capacitors, respectively; and / 

wherein the first and second main pump capacitors is prebooted 
to a first predetermined level by the fiyst and second preboot capacitors 
during the first and second phases, respectively, wherein the first predetermined 
level moved to a second predetermined levdl in response to the plurality of 

phase generators during the first and seconti phases, respectively, wherein 

the second predetermined level is moved to a third predetermined level in 
response to the plurality of phase generators during the first and second phases, 
respectively, and wherein the third predetermined level is dumped to the first and 
a second gating devices, during the first and second phases, respectively. 

31. A memory system, comprising: 
a controller; / 
a command link coupled to tne controller; 
a data link coupled to the controller; and 

a memory device coupled to the conmiand link and the data link, wherein 
the memory device comprises: / 

a plurality of phise generators; 

first and second/preboot capacitors coupled to the plurality of 
phase generators; / 

first and second main pump capacitors coupled to the plurality of 
phase generators, and the first and second preboot capacitors, respectively; 
and / 

first and second gating devices coupled to the first and second 
main pump capacitors, respectively. 
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32. A memory system, comprising: 
a controller; 

a command link coupled to the controller; 
a data link coupled to the controller; and 

a memory device coupled to the comman^ link and the data link, wherein 
the memory device comprises: 

a plurality of phase generator^; 

first and second preboot capacitors coupled to the plurality of 

phase generators; 

first and second main pump capacitors coupled to the plurality of 
phase generators, and the first and ^econd preboot capacitors, respectively; 
and 

first and second gating ^evices coupled to the first and second 
main pump capacitors, respectively; anc 

wherein the first and ^cond main pump capacitors is prebooted 
to a first predetermined level by the first and second preboot capacitors 
dxiring the first and second phases, respectively, wherein the first predetermined 
level moved to a second predeterminep level in response to the plurality of 

phase generators during the first and second phases, respectively, wherein 

the second predetermined level is moved to a third predetermined level in 
response to the plurality of phase generators during the first and second phases, 
respectively, and wherein the third | predetermined level is dumped to the first and 
a second gating devices, during the first and second phases, respectively. 



33. An electronic system, comi][rising: 
a processor; and 

at least one memory devic^ coupled to the processor, wherein the at least 
one memory device comprises: 

a plurality of phtse generators; 
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first and second preboot capaci/cors coupled to the plurality of 

phase generators; 

first and second main pump c&pacitors coupled to the plurality of 
phase generators, and the first and sec^lnd preboot capacitors, respectively; 
and 

first and second gating dev/ces coupled to the first and second 
main pump capacitors, respectively. 

34. An electronic system, comprising: 
a processor; and 

at least one memory device couple^ to the processor, wherein the at least 
one memory device comprises: 

a plurality of phase generators; 

first and second preboqt capacitors coupled to the plurality of 

phase generators; 

first and second main Aump capacitors coupled to the plurality of 
phase generators, and the first ar d second preboot capacitors, respectively; 
and 

first and second gatinj; devices coupled to the first and second 



main pump capacitors, respectively; an^ 
wherein the first and 
to a first predetermined level b; 



;econd main pump capacitors is prebooted 
the fu-st and second preboot capacitors 



during the first and second phases, respectively, wherein the first predetermined 
level moved to a second predetermine( . level in response to the plurality of 

phase generators during the first and s(;cond phases, respectively, wherein 

the second predetermined level is moved to a third predetermined level in 
response to the plurality of phase generators during the first and second phases, 
respectively, and wherein the third predetermined level is dumped to the first and 
a second gating devices, during the f rst and second phases, respectively. 
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35. A method of producing a pump supply /voltage from an integrated circuit 
two phase charge pump, comprising: 

recharging a pre-boot capacitor to a ^rst pre-determined level during a first 

phase; 

recharging a second pre-boot capaqlltor to the first pre-determined level 
during a second phase; 

pre-charging a first main pump capacitor to a second pre-determined level 
during the second phase; 

boosting the first main pump to third pre-determined level during the first 

phase; 

outputting the first main pump|fcharge to a Vj.(.p during the first phase; 
pre-charging the second main|>ump capacitor to the second pre-determined 
level during the first phase; 

boosting the second main pujpip to the third pre-determined level during the 
second phase; and 

outputting the second main|pump charge to a during the second phase. 



36. A method of producing a Rump supply voltage from an integrated circuit 
two phase charge pump, comprising: 

recharging a pre-boot capacitor to a first pre-determined level during a first 
phase; I 

recharging a second pre-ooot capacitor to the first pre-determined level 
during a second phase; jj 

pre-charging a first maip pimip capacitor to a second pre-determined level 
during the second phase; 

boosting the first mainf|pump to a third pre-determined level during the first 

phase; 

outputting the first m^n pump charge to a first p-channel gate during the 
first phase; 
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pre-charging the second main pump cap/citor to the second pre-deteraiined 
level during the first phase; 

boosting the second main pump to thefthird pre-deteraiined level during the 
second phase; and 

outputting the second main pump charge to a second p-chaimel gate during 
the second phase. 



37. A method of producing a pump supply voltage from an integrated circuit 
two phase charge pump, comprising: 

recharging a pre-boot capacitor tb a first pre-determined level during a first 
phase; | 

recharging a second pre-boot capacitor to the first pre-determined level 
during a second phase; I 

pre-charging a first main pumg capacitor to a second pre-determined level 
during the second phase; 



boosting the first main pump 



phase; 



to a third pre-determined level during the first 



outputting the first main pump charge to a first p-channel gate during the 
first phase; 

outputting the charge from the first p-channel gate to a V^^^; 

pre-charging the second mam pump capacitor to the second pre-determined 
level during the first phase; 

boosting the second main pump to the third pre-determined level during the 
second phase; | 

outputting the second main pump charge to a second p-channel gate during 

the second phase; and | 

outputting the charge from the second p-channel gate to a V^^^. 

I 



38. A method of producing 
two phase charge pump, compri 



pump supply voltage from an integrated circuit 
ing: 
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generating signals that are non-overlapping and crossing each other around 
high points of their signals; 

generating signals that are non-overlapping and crossing each other around 
low points of their signals; 

generating signals having a predetemiined delay from the signals that are 
non-overlapping and crossing each other arbund high points; 

recharging a first pre-boot capacitor to a first pre-determined level using the 
signals that are non-overlapping and crossing around the high points of their signals 
during a first phase; i 

recharging a second pre-boot capacitor to the first pre-determined level 
using the signals that are non-overlapping and crossing around the low points of 
their signals during a second phase; I 

pre-charging the first main pump |:apacitor to a second pre-determined level 
by the signals that are non-overlapping and crossing around the low points of their 
signals during the second phase; f 

inputting the signals having a precletermined delay to boost the first main 

pump to a third pre-determined level during the first phase; 

I 

outputting the first main pump charge to a first p-channel gate dunng the 



first phase; 



outputting the charge from the first p-channel gate to a V^.^^; 
pre-charging the second main pump capacitor to the second pre-determined 



level by the signals that are non-overlapping and crossing around the low points of 
their signals during the first phase; | 

inputting the signals having a predetermined delay to boost the second 
main pump to the third pre-determineli level during the second phase; 

outputting the second main pump charge to a second p-channel gate during 
the second phase; and | 

outputting the charge from tl^e second p-chaimel gate to a V^^^. 
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39. A method of producing a pump supply voltage from an integrated circuit 
two phase charge pump, compi ising: 

generating an oscillatin ; signal; 

generating a first and s( pond phase signals that are non-overlapping and 

crossing each other around higH points of their signals during every phase cycle 

from the oscillating signal by a primary phase generator; 

generating a third and fourth phase signals that are non-overlapping and 

crossing each other around low points of their signals during every phase cycle 

from the oscillating signal by thi primary phase generator; 

generating a fifth and sixth phase signals having a predetermined delay 

I 

from the first and second phase signals that are non-overlapping and crossing each 

I 

other around high points from th| first and second phase signals received from the 
primary phase generator by a secondary phase generator; 

generating a seventh and eighth phase signals by the primary phase 
generator; | 

recharging a first pre-boot capacitor to a first pre-determined level using the 
first and third phase signals duringUhe first phase; 

recharging a second pre-boot capacitor to the first pre-determined level 

I 

using the second and fourth phase signals during the second phase; 

I 

pre-booting a first main pump capacitor to the pre-determined boot level by 

I 

the second pre-boot capacitor during the first phase; 

\ 

pre-booting a second main pump capacitor to a pre-determined boot level 

by the first pre-boot capacitor during the second phase; 

I 

pre-charging the first main purnp capacitor to a second pre-determined level 
by the seventh phase signal during the second phase; 

inputting the fifth phase signal t\ boost the first main pump to a third pre- 
determined level during the first phase; 

outputting the first main pump charge to a first p-channel gate during the 
first phase; ^ 

outputting the charge from the first ^-channel gate to a V^^^; 
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pre-charging the second dkin pump capacitor to the second pre-determined 
level by the eight phase signal dui ing the first phase; 

inputting the sixth phase s gnal to boost the second main pump to the third 
^ pre-determined level during the second phase; 

outputting the second mainpump charge to a second p-channel gate during 
^ the second phase; and 

^ outputting the charge from tfte second p-channel gate to a V^.^p. 

40. A method of producing a pump supply voltage from an integrated circuit 
two phase charge pump, comprising :| 
generating an oscillating signal; 

generating a first and second phase signals that are non-overlapping and 

crossing each other around high points of their signals during every phase cycle 

I 

from the oscillating signal by a primary phase generator; 

generating a third and fourth pliase signals that are non-overlapping and 

\ 

crossing each other around low points of their signals during every phase cycle 

from the oscillating signal by the primary phase generator; 

\ 

generating a fifth and sixth phase signals having a predetermined delay of 

approximately in the range of about 10 to 30 nanoseconds from the first and second 

phase signals that are non-overlapping and crossing each other around high points 

\ 

from the first and second phase signals received from the primary phase generator 



by a secondary phase generator; 

generating a seventh and eighth pfiase signals by the primary phase 
generator; 

recharging a first pre-boot capacitor to a first pre-determined level of 
approximately in the range of about 1 to 5 yolts using the first and third phase 
signals during the first phase; 



1 



recharging a second pre-boot capacit|)r to the first pre-determined level of 
approximately in the range of about 1 to 5 volts using the second and fourth phase 



/<^s 



signals during the second phase; 
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pre-booting a first main pump Apacitor to the pre-determined boot level of 
approximately in the range of about lt>5 volts by the second pre-boot capacitor 
during the first phase; 

pre-booting a second main pum| capacitor to a pre-determined boot level of 
approximately in the range of about 1 tcaS volts by the first pre-boot capacitor 
during the second phase; I 

pre-charging the first main pump capacitor to a second pre-determined level 
of approximately in the range of about 1 to 5 volts by the seventh phase signal 
during the second phase; | 

inputting the fifth phase signal to boost the first main pump to a third pre- 
determined level of approximately in the cange of about 1 to 5 volts during the first 



1^ 



phase; 

outputting the first main pump charge to a first p-channel gate during the 
first phase; 1 

outputting the charge from the first p-channel gate to a Y^^^; 
pre-charging the second main pumpjcapacitor to the second pre-determined 
level approximately in the range of about 1 to 5 volts by the eight phase signal 
during the first phase; I 

inputting the sixth phase signal to bopst the second main pimip to the third 
pre-determined level of approximately in the range of about 1 to 5 volts during the 
second phase; I 

outputting the second main pump charge to a second p-channel gate during 
the second phase; and 

outputting the charge from the second|)-channel gate to a V^^. 

41 . A method of producing a pump supply yoltage in an integrated circuit, the 
method, comprising: 

generating an oscillating signal; 
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generating a first and sec^d phase signals that are non-overlapping and 
crossing each other around high points of their signals during every phase cycle 
I fi"om the oscillating signal by a pmmary phase generator; 

YJ generating a third and foufeh phase signals that are non-overlapping and 

^ crossing each other around low paints of their signals during every phase cycle 
firom the oscillating signal by the mmary phase generator; 

generating a fifth and sixthiphase signals from the first and second phase 
signals, where the fifth and sixth phase signals are similar to the first and second 
phase signals, and having a predetlrmined delay fi"om the first and second phase 



signals by a secondary phase generator; 

generating a seventh and eighth phase signals by the primary phase 
generator; 

recharging a first pre-boot c ipacitor to a first pre-determined level using the 

first and third phase signals during he first phase; 

recharging a second pre-boot capacitor to the first pre-determined level 

using the second and fourth phase signals during the second phase; 

I 

pre-booting a first main punip capacitor to the pre-determined boot level by 

1 

the second pre-boot capacitor during the first phase; 

I 

pre-booting a second main pump capacitor to a pre-determined boot level 

I 

by the first pre-boot capacitor during|the second phase; 

recharging the first main pump capacitor to a second pre-determined level 

by the seventh phase signal during thl second phase; 

\ 

inputting the fifth phase signal to raise the first main pump to a third pre- 

I 

determined level during the first phase; 

outputting the first main pumpjcharge to a V^^^ during the first phase; 

pre-charging the second main nump capacitor to the second pre-determined 
level by the eight phase signal during the first phase; 

inpumng sixtt, phase signal |o raise fte second main pump .o fte third 
pre-determined level during the second ^hase; and 
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outputting the second m£\p pump charge to the V^q, during the second 



phase. 



1^] 
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